Identification of vimentin in rat peritoneal mast cells and its phosphorylation in association with histamine release.
Stimulation of rat peritoneal mast cells with histamine releasers, such as compound 48/80 and substance P, caused a similar pattern of protein phosphorylations: the molecular weights of the two major phosphorylated proteins were 45 kDa and 59 kDa. When rat mast cells permeabilized with beta-escin were exposed to Ca2+ at concentrations higher than 0.6 microM, phosphorylated proteins of identical molecular weight were also detected. By a radioimmunoprecipitation assay using anti-vimentin mouse monoclonal antibody, the 59 kDa protein was identified as vimentin, one of the intermediate cytoskeletal proteins. Moreover, it became apparent that the phosphoamino acid in phosphorylated vimentin was a serine residue. Sequential changes in vimentin phosphorylation were similar to that of histamine release elicited by histamine releasers: phosphorylation took place within 5 s of stimulation and reached a maximum within 10 s. When permeabilized mast cells were treated with calphostin C, a specific protein kinase C inhibitor, phosphorylation was markedly inhibited. Fluorescence images of mast cells stained with FITC-labelled anti-vimentin antibody showed filamentous structures surrounding the granules in the cytoplasm. However, after exposure to compound 48/80, the filamentous structures promptly disappeared and a dim fluorescence was observed homogeneously in the cell indicating that a rapid depolymerization of vimentin had taken place. From the present study, it became clear that when rat peritoneal mast cells were stimulated, vimentin was rapidly phosphorylated by protein kinase C and this phosphorylation process seems to be related to histamine release.